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Abstract
Communication is known to be a problematic-yet-unavoidable concern in software
development. Furthermore, in agile contexts, where the distribution of information
is intensified and the information itself is less reliable due to the changing nature
of agile projects, communication becomes a key factor. In addition, when these
characteristics are embraced by the size of a large-scale setup, the aforemencioned
concern rapidly becomes chaos. This thesis uses a quasi-experimental approach
to attempt to solve some of the communication-related problems in this type of
contexts. The results found highlight the importance of the communication between
Scrum coaching staff and Scrum teams.
Keywords Agile, communication, large scale.
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Introduction
“Industry and technology move too fast, requirements change at rates that swamp
traditional methods” (Highsmith, 2000), and “customers have become increasingly
unable to definitively state their needs up front while, at the same time, expect
more from their software” (Cohen, Lindvall, & Costa, 2004). Among others, these
two issues were the cause that made the software development community realize
that something had to be done in the field because software projects were failing
massively, and going over budget and time too often. Agile methodologies are a re-
action to traditional ways of developing software that acknowledge the “need for an
alternative to documentation-driven, heavyweight software development processes”,
and are built on top of the pillars gathered in the well-known Agile Manifesto (Beck
et al., 2001).
Nowadays, nobody argues that this attitude towards change has benefited software
development. Furthermore, there is empirical evidence of the improvement that
Agile methodologies have brought to the field (Arthur, 2013) (Hesser & Tomasini,
2012).
However, and although they have meant one step forward, Agile methodologies
have been shown to not to be the definitive silver bullet (Moreira, 2013) due to,
among other reasons and despite having been widely approached in research (Kraut
& Streeter, 1995) (French & Layzell, 1998) (Hanakawa & Okura, 2004) (Qian &
Zhen-hua, 2010) (Jaanu, Paasivaara, & Lassenius, 2012) (MacKellar, 2012), commu-
nication. Communication is one of the main sources of chaos in large-scale projects,
and it quickly becomes worse when considering the change expectable in agile envi-
ronments: new requests, procedure modifications, deprecations, etc. are issues that,
upon not being properly understood and transmitted across the organisation, will
increase the project costs and reduce its value, and may even force its cancellation.
So, no matter how well change is perceived, nor how good the preparation is: the
fact that such change has to be communicated across the organisation always adds
a layer of harm to the one already brought by change itself.
This thesis addresses the subset of problems related to communication that sur-
rounds the environment of Scrum teams in large-scale setups by proposing solutions
elaborated upon the results of observation and interviews and evaluating them us-
ing a quasi-experiment. First, communication habits at the target environment are
analyzed through interviews and informal observation, and the experiment subjects’
takes on communication are assessed through a survey that runs daily across one
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Scrum Sprint. Afterwards, and based on the knowledge acquired through the inter-
views and observation and on previous research on the target context (Averianova
& Deekens, 2014), guidelines for improved communication are designed and applied
as treatment to the experiment subjects, whose performance communication-wise is
assessed again over the course of another Scrum Sprint with the same survey than
before. Finally, the results of the experiment are presented and analysed (Research
Question RQ1) and the lessons learnt from its execution are shown (Research Ques-
tion RQ2). Therefore, the proposed study has the double goal of improving the
efficiency of the communication at the organisation and increasing our understand-
ing of experimental research in real-world large organisations. The thesis develops
throughout a four-month-long period in collaboration with a subset of the teams
in the PDU LMR PD CAT software organisation at Ericsson AB in Gothenburg,
Sweden.
Because of the lack of positive results on research about communication in large-
scale agile environments and how important it has proven to be, it is believed that
the conclusions extracted from the proposed experiment will help large agile compa-
nies to improve in a factor which has a large and diverse impact on software projects.
Furthermore, and independently of the success of the experiment, its results are
expected to contribute to advise both companies and future researchers on the way
to follow when utilizing experimental approaches on setups with similar character-
istics (large-scale agile environments with different cross-functional teams working
in parallel), and therefore it is believed that this research could also be of interest
for Academia.
The contents of this document are structured in the following way: Chapter 2 reviews
previous research on the fields of large-scale software development, Agile method-
ologies and communication-related fields that are relevant to the thesis. Chapter 3
explains the organizational structure of the target context and the scope addressed.
Chapter 4 details the methodology used to design and execute the experiment, in-
cluding procedures for data collection and analysis. Chapter 5 shows the procedure
used to design the experimental treatment and the treatment itself. Chapter 6
lists the results of the experiment and reports some basic interpretations of them.
Chapter 7 focuses on both (1) extracting useful conclusions from the results of the
experiment and (2) explaining the lessons learnt about performing experimental
studies in real-world large-scale Agile environments. Section 7.3 closes the thesis.
2
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Literature review
The central phenomenon being approached in this research is the communication
occurring in the most proximal context of the development teams in a large-scale
agile context. From a literature review point of view, this implies that the research
of interest for the proposed study resolves around different topics that derive from
either communication or Agile methodologies (both of course in the context of large-
scale software development).
Challenges induced by communication
Communication is a broad term. To narrow it down, quoting Kraut and Streeter
(1995), “In software development, communication means that different people work-
ing on a common project agree to a common definition of what they are building,
share information and mesh their activities”.
A factor long known to be very influential on whether these agreements are or are not
reached is geographical distribution (Herbsleb & Mockus, 2003). Distributed soft-
ware development is the term coined for software projects carried out by people who
are not geographically co-located. This has a variety of issues, like cultural differ-
ences, schedule incompatibilities and language barriers (dos Santos, de Farias Junior,
de Moura, & Marczak, 2012), which have a harmful impact on communication and,
in the end, on the project itself. Furthermore, these consequences happen to occur
as well in large-scale contexts due to having a real shared location for huge amounts
of developers. There have been some attempts to address these issues, from both
the social (Dorairaj & Noble, 2013) and empirical (Korkala & Maurer, 2014) re-
search points of view, although none has gone beyond moderate levels of success. A
topic of particular interest with significantly large relevance not only in distributed
software development, but also in co-located one, is the usage of mailing lists. In
spite of being an old communication method, most relatively big software projects
use (at least) one and, although they are mostly used to discuss implementation
issues/details, they also happen to be mostly recurred to for discussing usage of the
product and even for social interactions not really required for the development of
the project (Guzzi, Bacchelli, Lanza, Pinzger, & Deursen, 2013), although surely
beneficial for it.
However, although most research in this topic points to communication as a factor
commonly involved in problems, it has been shown to be possible that a sufficiently
strong positive correlation exists between communication and commitment to the
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technical development of the project (Xuan, Gharehyazie, Devanbu, & Filkov, 2012),
which means that it could be possible that communication is not a harm int this type
of contexts, but a supporing factor instead. Furthermore, in the concrete context
of agile practices, there is evidence to acknowledge that iteration reviews, product
and sprint backlogs are the practices regarded as having the most positive impact
on communication related to feature-requirements dependencies (by “creating new
systematic ways to communicate between the development teams and stakehold-
ers, which also helps ensuring that the created product meets the demands of the
customer and other stakeholders”), although such impact does not seem to be refer-
able to as completely positive anyway (Pikkarainen, Haikara, Salo, Abrahamsson,
& Still, 2008).
As for further research on communication in the concrete context of Agile method-
ologies, Martini, Pareto, and Bosch (2013) had an initial approach to communication
factors creating problems in large-scale agile contexts, but it is believed that the pro-
posed study can, because of the use of a different focus, contribute more specifically
to team-centric problems, and Sekitoleko et al. (2014), while not focusing on commu-
nication discovered, as a side-effect, that it is ones of the main reasons behind many
challenges in large-scale agile software projects. Averianova and Deekens (2014) show
a very clear identification of some of the problems related to communication in the
same context that the proposed experiment intends to be developed on and identifies
a few suggestions to address them, but they are not given with enough detail, are
too costly resource-wise and are not tested in this scale, which is expectable to bring
even more obstacles into the way. Because of their bigger scope, large-scale projects
are not ideal for Agile methodologies because, among other factors, it is difficult,
costly and time-consuming to adapt them to change quickly enough, it is hard to
find the right amount of documentation needed and it is usually not possible to col-
laborate with the customer as much as Agile guidelines prescribe (Beck et al., 2001).
This variety of causes is reflected on the related research: some put their focus on
technical challenges (Søvik & Forfang, 2010), others into dependencies (Sekitoleko et
al., 2014), and others believe that the most important and hard to overcome hurdle
is finding the right people (Moore & Spens, 2008).
Fortunately, wherever there is a problem in research there are researchers trying to
solve it: research exists providing guidelines on how (Paasivaara, Väättänen, Hal-
likainen, & Lassenius, 2014) and when (Power, 2014) to adopt Agile in large-scale
organizations, although they do not seem to be widely established yet (Rohunen,
Rodriguez, Kuvaja, Krzanik, & Markkula, 2010).
There are also more holistic, generic proposals to address the problem, like the
framework suggested by Soundararajan and Arthur (2009) based on an Agile phi-
losophy of requirements gathering and a flexible development process, that can be
adapted to any size.
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Socio-technical congruence
Socio-technical congruence is a relatively young approach that refers to the ideal
measurement between dependencies that people hold on each other derived from
their interdependent tasks and the coordination activities that they carry out in or-
der to approach them (Cataldo, Wagstrom, Herbsleb, & Carley, 2006). It was devel-
oped to address the limitations of modularisation in regards to dependencies among
software development tasks, as traditional software modularisation techniques seem
to rely on using only a subset of the technical dependencies of a software system
(Garcia et al., 2007).
As Cataldo, Herbsleb, and Carley (2008) mention, the socio-technical congruence
framework allows for systematic and deep examination and location of both direct
and indirect dependencies among people working in a software project, this meaning
that it is able to expose who should interact with whom based solely on the depen-
dencies among their tasks (which takes their arguments to a very reliable state).
Complementing this information with the improvements on how to perform these
interactions in an optimal manner built upon the actual results of the real-world ex-
perimentation that this research addresses could lead to highly efficient dependency
management.
Software Process Improvement
Software Process Improvement (SPI) refers to the set of activities that take place in
a software development environment with the goal of enhancing their software de-
velopment habits at an organizational level. Several formal approaches to its assess-
ment and development exist, like the ISO/IEC 15504 “SPICE” standard or CMMI
(Capability Maturity Model Integration), but, although the benefits that following
their guidelines is assumed to create are widely acknowledged as convenient, it is
very costly, complex and resource-demanding and, although there are examples of
adaptations of formal SPI standards to small companies (Tuﬄey, Grove, & McNair,
2004), it is not usually the case. Instead, it is not uncommon to find lightweight alter-
natives for reduced benefits at reduced costs (Espinosa-Curiel, Rodríguez-Jacobo, &
Fernández-Zepeda, 2013), (Ñaupac, Arisaca, & Dávila, 2012), (Buchalcevova, 2011).
In addition, SPI procedures face another limiting factor: they are usually strongly
bound to the context which, along the aforementioned size dependency, is the major
reason for the wide spectrum of different proposals available. Unfortunately, there
is not too much literature about standardised or widely accepted concrete method-
ology to develop SPI procedures when required; only maybe Kuhrmann (2015) can
be highlighted and it is still a very recent work that, as the author acknowledges,
needs reviews and replications in order to become polished and solid enough to gain
mainstream acceptance.
As for what concerns to Agile practices in SPI, a significant part of the little exist-
ing research focuses on large scale, giving concrete instructions on steps to follow
and reporting results unusually positive in Agile contexts this size (Auvinen, Back,
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Heidenberg, Hirkman, & Milovanov, 2006), (Kettunen & Laanti, 2008). It is also
observable how there seems to be a slow trend of proposing Agile SPI methodologies
for general adoption (Abdel-Hamid & Abdel-Kader, 2011) (Salo & Abrahamsson,
2007), of which unfortunately none seem to have had an outstanding impact to
date.
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Case description
3.1 Organizational tree
After the partial adoption of agile practices, Ericsson (the target company) presents
an organizational hierarchy consisting of several levels that expands horizontally as
navigated deeper (Averianova & Deekens, 2014). As for what concerns to the con-
crete case, only the PDU LMR CAT (Product Development Unit for Long Term
Evolution and Multistandard Radio Base Stations Common Architecture Technol-
ogy) is described, since it is the environment the study is restricted to.
The PDU LMR CAT is located under the Business and Development units in the
global organizational tree. All teams in the PDU LMR CAT, including the two
teams whose individuals constituted the set of experiment subjects, utilize a flexible
adaptation of Scrum and, organizationally speaking, share a similar structure:
• Developers. From five to nine constitute the core of the team. They are
the ones who have the strongest and most direct impact in the success of
the company as a whole since they are the only ones who get to materially
contribute to the development and maintenance of products that can actually
be sold by Ericsson and therefore generate direct profit.
• Scrum Master. Each team of developers has its dedicated Scrum Master,
who features the roles of a generic Scrum Master. This is, they support their
team of Developers to ensure that they apply the methodology as it is expected
to benefit from it and removes obstacles from them so they can stay focused
on producing profitable assets for the company. Also, it shall be mentioned
that it is not uncommon to have the Scrum Master executing the role of a
Developer as well.
• Operative Product Owner. Because of evident size-related issues, it is not
feasible to have only one Product Owner role per product in large scale compa-
nies. To approach this issue in Ericsson, a three-level hierarchical organization
exists, so that the topmost level is closest to the client while the bottommost,
the Operative Product Owner, is closest to the developers. Each Operative
Product Owner is usually associated to two or three teams, and is responsible
for user story prioritization and similar tasks, but always on the scope of the
team backlog only.
• Team Coach. Since the adoption of agile methodologies is still rather fresh
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and could even be considered incomplete, Team Coaches, who feature deep
knowledge in the area, are needed to support the resolution of problems re-
lated to the organizational change and continue enhancing its adoption when
possible.
• Product Guardian. In an interesting approach to agile quality assurance,
the Product Guardian is the role that takes responsibility for ensuring that
the level of deliveries meets acceptable standards. Generally, the Product
Guardians are technical experts in the domain of the products they handle
(usually from two to four per Product Guardian) and therefore are entitled to
support the developers in decision-making activities.
Other roles, both derived and not derived from Agile guidelines, can be found in a
regular basis according to expectable patterns across the organisation and some of
them in the PD LMR CAT unit in concrete, but they are not situated close enough
to the teams and therefore it was decided to exclude them from the study.
3.2 Organizational scope of the study
As described above, the scope of this study is narrowed down to the Developers
of the teams considered and the very concrete set of roles that are situated the
closest to them (namely Scrum Master, Operative Product Owner, Team Coach
and Product Guardian). The reasons motivating this decision are shown below:
• These roles picture the complete scene of a professional Cross-Functional
Team.
• Different roles, as the combined presence of each one of them, introduce nu-
merous communication patterns and ways to interact, both among themselves
and with the roles considered. While it is undeniable that it would be very
interesting to include more, if not all of the roles that affect communication
to increase the generalisability of the treatment applied, the number of differ-
ent types of communication-related interactions would become so high that it
would become impossible to handle.
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4.1 Research purpose
The purpose of this study unfolds as a double intent composed of both (1) enhancing
the procedures for distribution of information within the smallest organisational
units in large-scale industrial agile contexts and (2) contributing to the body of
knowledge through the execution of a experimental study in a real-world large-scale
agile setup.
4.2 Research questions
The research questions stated below are aimed at addressing communication chal-
lenges in large-scale agile environments and exploring the field of experiments in real
and large-scale agile setups to contribute to the body of knowledge.
RQ0 What improvements can be proposed to address communication concerns in
the target environment?
In response to the communication problems identified in the target environ-
ment a proposal will be elaborated on how they can be addressed, setting the
base for the rest of the study, i.e. Research Questions RQ1 and RQ2.
RQ1 What was the actual result of implementing the proposed improvements?
Based on the metrics defined in Section 4.3.1 and on the experiment sub-
jects’ satisfaction with the experimental procedure it will be possible to report
an empirical evaluation on its success. The answer to this question will con-
stitute empirical evidence of whether the experimented changes worked, not
only providing the company with a solid basis for making a decision on this
regard, but also by indirectly contributing to understand how communication
works in this type of contexts.
RQ2 What was learnt about the execution procedure of quasi-experimentation stud-
ies in large-scale agile environments?
This question will support upcoming research by providing (1) example guide-
lines to be followed on future experimental research in similar contexts and
(2) a reference for improving in-house quasi-experimental procedures in the
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large-scale agile software development industry (always having in mind the
validity concerns of the study described in Section 4.6).
4.3 Experiment design
4.3.1 Experiment variables
As of Thompson (2008), variables in quantitative research are defined as references
“to characteristics or attributes of an individual or organisation that can be mea-
sured or observed and that varies among the people or organisation being studied,
this meaning that scores in a given situation fall into at least two mutually exclusive
categories”. Depending on how they influence the experiment, variables can be cat-
egorized as independent, dependent, mediating, moderating, control or confounding
variables (Creswell, 2008).
Independent variables
“Independent variables are those that (probably) cause, affect or influence outcomes”
(Creswell, 2008). They are the ones manipulated by the experimenters and, in this
study, the next one was identified:
I1 Procedure for distribution of information to and among the teams.
This was the central focus of Research Question RQ1 and was considered as
the treatment variable in a binary basis (this is, it uniquely reflected which
ones of the traditional and the treatment guidelines were being used).
Dependent variables
“Dependent variables are those that depend on the independent variables; they are
the outcomes or results of the influence of independent variables” (Creswell, 2008).
In this study, the next dependent variables were identified:
D1 Information relevance: During previous research on the same environment
(Averianova & Deekens, 2014), evidence was found indicating that one of the
main causes of the communication-derived problems was people getting infor-
mation that was not really important to them. Therefore, measuring how the
relative relevance of information varies between the traditional and proposed
communication procedures was unarguably important.
D2 Information completeness: The initial interviews revealed how, given that
a source had information of actual relevance to give, there were no complaints
about too large amounts of relevant information being received (and Depen-
dent Variable D1 exists to evaluate if the information being received is actually
useful). However, certain sources which were expected to provide information
were not actually doing so. Investigating the concrete details of these com-
munication shortages was considered extremely relevant not only to enhance
the current situation but also to prevent a negative trend that could cause
communication issues to go out of control.
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Mediating variables
“Mediating variables stand between the independent and dependent variables, and
they mediate the effects of the independent variable on the dependent variable”
(Creswell, 2008). In this study, the next mediating variable was identified:
M1 Amount of information transferred to and among the teams as for
what concerns to the relevant roles (Developers, Product Guardians,
Scrum Masters, Operative Product Owners and Team Coaches) in
their closest context. Because previous research in the same environment
(Averianova & Deekens, 2014) found evidence to support that most of the
problems related to communication were caused either by inadequately large
amounts of information being distributed or by inaccurate choices of recipients,
it was reasonable to expect that, when smaller amounts of information were
handled, the experiment subjects would unwittingly perceive the procedure
they are using at the moment as more adequate because the aforementioned
causes of problems were minimized, even if it was not because of the procedure
used being better but rather because the amount of information handled being
lower.
Confounding variables
Confounding variables are not “actually measured or observed in a study”. They ex-
ist, but their “influence cannot be directly detected” (Creswell, 2008). The following
confounding variable was identified in this study:
C1 Adjacent communication sources’ behaviour. Mainly because of the
large-scale character of the target organisation, it was not feasible to involve
all people at the organisation in the experiment. However, because individuals
had to be left out of it, a situation was created in which subjects that were
utilising the experimental guidelines would need to either send information to
or receive information from people that would be using the traditional ones
instead, as Figure 4.1 shows.
This means that, because communication is a bidirectional act, the effects of
the treatment, either positive or negative, on the experiment subjects, could
be reduced, to a certain extent, by the fact that they have to communicate to
individuals that are not part of the experiment.
No remarkable moderating nor control variables were identified for this study.
4.3.2 Experiment procedure
This study was constructed utilizing a temporarily linear design laid out in three
stages of data collection (Figure 4.2) (namely Contextual information gathering,
Baseline and Treatment measurements and Satisfaction assessment, see below) plus
a fourth one for data analysis and discussion.
1. Contextual information gathering. During this stage the experiment sub-
jects were interviewed individually to obtain concrete information about the
11
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Figure 4.1: Example of communication on the setup boundaries.
communication-related problems that they face in order to build an appropri-
ate treatment.
2. Baseline measurements. In this stage the measurements considered rele-
vant for the study were recorded for later comparison against the ones taken
when the treatment was applied. At the same time, the treatment was de-
signed with the information gathered during the previous stage. This stage
lasted for a full Sprint, which means a total of three weeks, so that a complete
basic cycle of Scrum (the methodology utilized at the target environment) is
studied. In fact, it would haven been interesting to study as many complete
Sprints as possibles to strengthen the reliability of the research and increase
its generalizability, but after consideration it was deemed too risky to use more
than one Sprint in the concrete case as the same amount of time is required
for the next stage for obvious reasons and choosing to use two Sprints for
each stage would have tightened the schedule too much (not to mention the
increased complexity of the study due to concerns like learning interactions).
3. Treatment measurements. With a length similar to that of previous stage,
this one was utilized to take the same aforementioned relevant measurements
but with the treatment applied to the subjects.
4. Satisfaction assessment. Because of how relevant to both the company
and the subjects themselves satisfaction with the treatment is (even if the
reliability of this type of assessment is moderate), it was considered essential
to perform a satisfaction survey as a final data collection stage.
5. Data analysis and discussion. A statement on the comparison of the mea-
surements taken during the two previous stages (Research Question RQ1) was
elaborated. Also a discussion on the particularities of experimentation on
industrial contexts (Research Question RQ2) was reported.
12
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Research
structure
Contextual
information
gathering
Measurements Satisfactionassessment
Identify problems
Design solutions
to experiment
with
Study current sit-
uation (baseline
measurements)
Study proposed
improvements
(treatment mea-
surements)
Compare to ex-
tract impact of
proposed im-
provements
Final statement
on the proposed
improvements
Figure 4.2: Research structure.
More details on the execution of each stage can be found in Chapters 6 and 7.
The design of the research was based on a quasi-experimental setup. This is be-
cause both the context was impossible to control as it would be required for a true
experiment and the sampling method was convenience due to both (1) sampling
being performed by Ericsson representatives according to their internal guidelines
and (2) not all potential experiment subjects having the time and/or being willing
to participate in the experiment. Every subject was observed for baseline measure-
ment, then learnt about the adoption of the treatment (through a workshop for each
of the Scrum Masters plus an additional one for each of the complete teams) and
then he/she was observed again, as Figure 4.3 shows (Juristo & Moreno, 2010).
Figure 4.3: Process of experimentation in Software Engineering.
Therefore, the setup was a Single-Group Interrupted Time-Series design (Creswell,
2008), with the design specified in Table 4.1.
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Group A O__X__O
Group B O__X__O
...
Group N O__X__O
Table 4.1: Per-group experimental setup, sample size N.
Finally, it shall be noted that, because of the complexity that the large-scale char-
acter of the target organisation introduced in the context of this study, it was not
intended to develop as a strict, scientific true-experiment (nor it should be under-
stood as such), as the desirable situation of having a controlled setup would have
been totally unfeasible. More details on this context-induced particularity can be
found in Section 7.2.
4.4 Data collection
The sample from which the data is collected throughout the execution of the exper-
iment consists of the developers of two of the teams in the PD LMR CAT unit, plus
a given set of their closest roles, Scrum Master, Operative Product Owner, Team
Coach and Product Guardian. More information on the organizational scope of the
study can be found in Section 3.2.
As for the procedure, two different ones are considered: semi-structured interviews
(namely “initial interviews”), which are used at the beginning of the study for deeper
understanding of the problems that have driven Ericsson to request this study in
order to attempt to maximise the efficiency of the treatment designed, and surveys.
Two surveys can be distinguished in this study:
1. The measurement survey. This survey is used for collecting empirical mea-
surements on both the baseline and the treatment guidelines. Such measure-
ments are the relevance (Dependent Variable D1) and correctness (Dependent
Variable D2) of information transferred, and they are gathered daily through
a role-independent online form (using Typeform1) during the course of one
Sprint. It shall be understood that in a setup like the proposed one, in which
a need for communication can arise at any given moment, having one re-
searcher observing each test subject, which would be needed in order for the
survey observations to be fully performed by the researchers, is not feasible
at all. This survey is longitudinal: it is filled on a daily basis during a preset
period of time (one Sprint), and then, after the treatment is applied, it runs
for another period of time (which, in the concrete case, is enforced to be of the
same length). In addition, it was tested with a small set of MSc-level students
before its real usage to ensure that there were no understandability problems
even with subjects that are not fully knowledgeable of the situation at the
target organization.
1http://www.typeform.com/
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2. The satisfaction survey is a regular cross-sectional Pen and Paper inquiry. It
is performed at the end of the experiment in two different per-team sessions.
Finally, observation is utilised during the whole execution of the experiment with
the intents of (1) clarifying doubts, (2) increasing the quality of the study through
deeper knowledge of the workspace, (3) extracting information useful for addressing
Research Question RQ2 and (4) improving the interactions between the researcher
and the experiment subjects by learning their schedules and habits.
4.5 Data analysis
Firstly it shall be mentioned that, because one of the most important hurdles to
communication at the target organisation seemed to be channel heterogeneity (Ave-
rianova & Deekens, 2014), it would have been counterproductive to have deep adap-
tations of the experimental procedure to every role in the groups the experiment is
run on, so the same procedures for analysis of the data were utilised independently
of the role being studied. However, because of their diverse communication needs,
it was likely that the different roles would assess the experimental procedure differ-
ently and according to different criteria. This is taken into account when judging
the success of the experimental treatment.
Below is shown how the information obtained through each of the aforementioned
data collection methods is analysed.
4.5.1 Initial interviews
Brown and Stockman (2013) reasonably used thematic analysis to analyze the data
gathered during a study on habits of HCI focused on communication among family
members that, despite sharing a close context, feature incompatible schedules and
different roles in their organisational structure that force them to depend on tech-
nology to communicate. Because of the strong similarity with the context of the
study, as far as to what is relevant to this research (communication) is concerned,
it has been decided to use thematic analysis as well, supported with a software tool
for processing of qualitative data called NVivo2.
As Braun and Clarke (2006) detail, thematic analysis is, in most cases, a proce-
dure consisting of six phases. The adaptation of each of the phases to the concrete
study is detailed below.
1. Familiarization with the data. All notes collected during the interviews
were read twice in a sequential manner; this is, first all of them were read once,
and then once again in the same order. A special focus was put on identifying
reiterated and/or strong references to same topics.
2http://www.qsrinternational.com/products_nvivo.aspx
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2. Generation of initial codes. Codes were extracted from the data gathered
without establishing any limitations on the sources and in an ambitious pat-
tern (this is, selecting as many codes as possible) for later filtering, based on
the repetitions patterns mentioned before. Seven different codes, like Informa-
tion lacking practical value and Communication with the Team Coach, were
identified in this study.
3. Search of themes. All seven codes found were grouped under two themes
according to the scope of communication they refer to.
4. Review of themes. The review was performed on a code-level as there
was no data available to discard whole themes without deeper reasoning. All
codes were reviewed attending to quantitative data about the amount (and
characterization, if applicable) of the corresponding references and only the
two that clearly stood out as truly troublesome were kept.
5. Definition and naming of themes. This step was used as a consistency
review of the themes previously generated. No actual changes occurred.
6. Production of the report. The final thematic map was reported and dis-
cussed in a narrative argument that is able to support both (1) the under-
standing of the communication problems at Ericsson Lindholmen and (2) the
appropriate design of the treatment, which effectively were the goals of this
set of interviews. This narrative is reported in Section 6.1.
These interviews were performed during the early days of the study with the main
objective of gathering information on what the concrete problem with communica-
tion among the relevant roles (Developers, Product Guardians, Operative Product
Owners, Scrum Masters and Team Coaches) is.
According to Hove and Anda (2005), certain information should be described in
studies reporting interviews to assess the quality of the results obtained. In con-
crete:
• Nineteen subjects across two teams were theoretically available for this round
of interviews. The teams were selected for their predisposition to try innovative
methodologies for work and communication, and the subjects were filtered out
if they were not one of the following relevant roles: Developer, Scrum Master,
Team Coach, Product Guardian or Operative Product Owner (more details on
the reasoning behind this role-based filtering rule can be found in Section 3.2).
• It was found that, in a very marginal amount of cases, the subjects were
acting both as Developers and as another, different role, like Scrum Master
for example. For these cases, the subjects were studied and accounted for only
as the least common role as (1) the amount of occurences of this situation
was extremely low and (2) it was understood that their Developer views were
different from those of pure Developers because of the implicit influence that
having also another role could have on them.
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• Regarding interview scheduling, the subjects were approached individually
through e-mail as it was regarded as the established way for appointment
arrangement in the target environment. Upon the initial invitation being
rejected, a new one was sent after review of the subject’s calendar, but not a
third one (instead it accounted for mortality because it was considered, based
on the others’ subjects average confirmation time of under an hour, that the
interview was not of enough priority to gain a slot in their schedule). Lack
of confirmation of the meeting after one week of the initial approach was
accounted for mortality as the corresponding subject(s) were part of the study
until then.
• The interviews were performed in a meeting room in the same floor where the
teams usually work (in other words, in their comfort environment) and were
always kept under a maximum duration of twenty minutes to minimize the
disturbance caused on the subjects’ regular schedules. There was only one
interview with each subject as it was considered that repeating it would not
have yielded an amount of new information sufficiently large to compensate
the costs it would have taken.
• There was only one interviewer, the main author of this study.
• It was chosen to not to record the interviews to avoid both altering the data
gathered because of the interviewees feeling intimidated and increasing opt-
outs. Since the goal of these interviews was to gather information that would
be utilized only once and with a creative purpose (designing the experimen-
tal treatment) rather than a descriptive one, having an exact transcription of
every interview was not as relevant as having a large amount of sincere infor-
mation that would allow the researcher to develop an experimental treatment
that could help solving (some of) the issues with communication in the target
context.
• The interview guide can be found in Appendix A. It was reviewed by both the
company and the university supervisors before execution.
Most of the guidelines given by the same authors to address interaction issues (facing
subjects that barely talk or deviate from the interview questions) were followed
when performing the interviews, except having two interviewers instead of one as
the majority of the arguments given on its favour are rather weak and/or context-
dependent, as the own authors acknowledge (Hove & Anda, 2005).
4.5.2 Measurement surveys
The measurements provided by these surveys are shown both independetly and as
a comparison. Per-role graphics are utilized for the assessment of both Dependent
Variable D1 and Dependent Variable D2.
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4.5.3 Satisfaction survey
The analysis of the data extracted from the satisfaction survey is performed both on
a role-independent and role-dependent basis because, and as described in Chapter 3,
although the communication requirements of every role were different and therefore
it was reasonable to expect their satisfaction with the treatment to be different as
well, not all roles have the same level of problems with communication. For this
reason, the relevance of each role’s satisfaction with the treatment is different as well.
It is reported in a tabular manner with the intent of providing a firm statement to
assess the feasibility of the proposed treatment.
4.5.4 Observation
The analysis of the data gathered through observations responds to an informal
rationale procedure for conclusion elaboration. Information built upon this data is
mentioned as deemed influential for both the design of the treatment and Research
Question RQ2.
4.6 Threats to validity
The following threats to validity have been identified, following Wohlin, Runeson,
Höst, Ohlsson, and Regnell (2012)’s guidelines.
Conclusion validity
“Threats to the conclusion validity are concerned with issues that affect the ability
to draw the correct conclusion about relations between the treatment and the out-
come of an experiment” (Wohlin et al., 2012).
The most important threat to the conclusion validity ot this study is the relia-
bility of the measurements, because (1) human judge is strongly involved (in the
filling of the surveys) and (2) due to non-completely controllable character of the
quasi-experimental setup there are some details of the treatment that cannot be
fully/realistically implemented. To account for this, each of the subjects was always
enforced to attempt to maintain a constant criteria during the measurement stages,
even if this criteria was different across the different individuals.
Reliability of treatment implementation and random irrelevancies in the experimen-
tal setting are considered inherent to quasi-experiments as they are consequences
of not being able to control every variable on a setup, which is also the cause of
random heterogeneity of subjects in the concrete case. Reliability of treatment im-
plementation was ensured by using similar procedures to apply the treatment on all
subjects, but random irrelevancies were intentionally unaccounted for, as they are
an important factor of the day-to-day of the target environment and, if removed, the
results of the study would, indeed, gain in reliability, but become useless in practice.
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Low statistical power and violated assumptions of statistical tests are not relevant to
this study as there is no intention to claim statistical significance, nor so are fishing
and the error ratio as the data gathered during each stage is treated as a whole set,
not as an analysis repeated several times.
Construct validity
“Construct validity concerns generalizing the result of the experiment to the concept
or theory behind the experiment. Some threats relate to the design of the experi-
ment, others to social factors” (Wohlin et al., 2012).
A threat to the construct validity of this study is interaction of testing and treat-
ment: because the subjects know that the treatment that they are put through is
oriented to improving their communication habits and it involves judging the actual
value in their communications, they may unconsciously try to increase (or decrease)
their quality. Accounting for this was impossible as the subjects had to modify their
behaviour actively with the treatment, and therefore there was no way to have them
treated without them knowing (this is, performing a blind test).
Evaluation apprehension is not considered to apply to this study as the subjects
have been explicitly chosen because of their availability and interest on participat-
ing in this type of studies. Neither is hypothesis guessing, as the subjects were
knowledgeable from the beginning about the goal of the experiment.
In addition, it is worth mentioning that, during the execution of one of the sur-
veys one of the relevant roles, the Product Guardian, changed person for one of the
teams, which had implications for the study as this new Product Guardian had not
been involved in the research until then. Because this brings a relatively large set
of additional confounding factors into play without adding a significant amount of
relevant information (especially when taking into account that the communication
between the Team Coach and the Product Guardian is expected to be very little
when compared to that between the Team Coach and any other role in this study),
it was decided to discard the data gathered from the former Product Guardian when
the change happened and not to gather any from the newer one to protect the reli-
ability of the rest of the information.
Finally, the author acknowledges the possible existence of experimenter expentan-
cies, this is, a bias created by an inherent desire of obtaining successful results that
may increase the interest of the study for both researchers and practitioners and lead
to future work and further development of the treatment guidelines. To address this
type of threat usually a technique called double-blind experiment is generally used.
This forbids the researcher from distinguishing the control and treatment groups
while the treatment is being applied, suppressing any kind of bias oriented towards
favouring any of the groups on such application. However, and as it can be seen on
the experiment design (Table 4.1), every group receives the treatment, so using a
double-blind technique is not possible. As an alternative, unbiased reviews will be
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requested before turning into converting the study into a publication that can be
used as a reference by future research, as schedule issues make it impossible to have
them requested earlier.
Internal validity
“Threats to internal validity are influences that can affect the independent variable
with respect to causality, without the researcher’s knowledge. Thus they threat the
conclusion about a possible causal relationship between treatment and outcome”
(Wohlin et al., 2012).
One of the most relevant threats to the internal validity of this study are confounding
variables. As discussed earlier, confounding variables are those whose effect, despite
influencing the outcome of the experiment, cannot be determined (Juristo & Moreno,
2010). Confounding variables are very common, but not always extremely relevant
if the interactions between them and the studied variables are small when compared
to the ones between the studied variables themselves. This type of verifications are
usually performed at the end of the study to validate the results and increase their
precision, as it would occur with Confounding Variable C1 in the particular case, if
this was not one of the particularities of experiments in large industrial contexts as
discussed in Section 7.2.
Other threats that can be considered to limit the internal validity of this study
are mainly selection bias and regression toward the mean. Because the amount of
information usually transferred in the workplace that is target of the study is not
in the scope of this study (and descriptions usually given are ’a lot’, ’too much’ and
’chaotically large’, which are terms that carry little to no scientific meaning at all),
it is impossible to ensure that the subjects selected for the experiment constitute
a sample communication-wise representative of the general population, nor that it
does not deviate from the mean over the course of the experiment (which could be
considered a maturation threat if the length of the experiment was not more than
just a few weeks).
Nevertheless, to account for this a reasonable measurement of the amount of in-
formation transmitted in the target context before commencing the study would
have been needed in order to deliberately prepare a representative sample, and then
the problem of selection bias would have appeared instead.
External validity
“Threats to external validity are conditions that limit our ability to generalize the
results of our experiment to industrial practice” (Wohlin et al., 2012).
The major external threat affecting this study is its generalizability. It shall be
clearly stated that this study is not generalizable by itself on a reliable basis. This
study is a quasi-experiment and therefore it cannot be guaranteed that the treat-
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ment was the reason for the differences between the values of the measurements and,
even if it actually was, the study was performed in a single, very concrete environ-
ment, which is also the same in which previous research relevant to it (Averianova
& Deekens, 2014) was executed, so it is risky to attempt to generalize the results of
this research out of this concrete context before any replications are performed.
History-treatment effect could be an issue because the design of the procedure was
slightly influenced by the results of Averianova and Deekens (2014) in what concerns
to problems found, which means that it moderately depends on data gathered some
time ago. Fortunately, this influence was relatively light and the amount of time
that had past was not too long so the fact that a few months have passed by should
not have had relevant, if any, influence on the communication habits of the targeted
environment.
Finally, setting-treatment and selection-treatment interactions are not considered
as concerning because the proposed study is not intended to be generalized before
replications are performed.
Other
Other threats related to the social aspect of the research environment build upon
the possible friendship relationships that can appear between the researcher and
experiment subjects, and the ’friendly’ behaviour that the latter may decide to
approach the experiment with in order to benefit the former. However, because the
teams would be adopting the experimental procedure should the study show positive
results, this issue is discarded: it is reasonably unlikely that the subjects would be
willing to adopt communication procedures for their day-to-day job that they have
found to be worse just to benefit the researcher.
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Treatment design
As it can be read with more detail in Section 6.1, the results from analyzing the data
gathered in the interviews list seven possible sources of communication problems in
the context studied, and therefore of issues prone to be experimented on. Below can
be found discussions on which of these are issues that (1) are considered irrelevant
or not relevant enough and therefore are excluded from the study and that (2)
are actually considered relevant and therefore selected to be addressed during the
experiment by being addressed through the treatment.
5.1 Discarded codes
The following codes were discarded. Along each code can be found the reason(s)
why they were discarded.
• Communication with the Scrum Master and Developers. The results of the
initial interviews (Section 6.1) clearly showed that the candidate issue behind
this code was the best regarded one, and the margin for improvement was so
tiny that trying to address it would have created a situation with very little
room for improvement when compared to that for declination. Therefore it
was deemed that attempting to enhance the issues pointed by this code was
not compensated by the risk it implied.
• Communication with the Product Guardian. Because, as discussed in the re-
sults of the initial interviews (Section 6.1), Team B could be considered an
outlier in the target environment and Team A was experimenting on its own
with new ways of communicating with the Product Guardian, the data gath-
ered about this code was rather inconclusive. Therefore it was considered that
sufficiently strong reasons for justifying experimentation with changes that
address the issues grouped under this code could not be found.
• Communication with the Operative Product Owner. The data associated to
this code reports results very similar to those of Communication with the
Scrum Master and Developers (Section 6.1), and therefore the same rationale
is executed: it is considered that the risk that trying to enhance communication
with the Operative Product Owner does not compensate the extremely small
improvement that can be achieved.
• Communication channel. It is well known, and supported by research (Lipinski-
Harten & Tafarodi, 2013), that face-to-face communication is overall more effi-
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cient and less time-consuming than computer-mediated communication (CMC).
Fortunately, the results of the initial interviews (Section 6.1) showed that face-
to-face communication seemed to be the most recurred method for communi-
cation. The question of which among usage of phone and CMC should be most
prioritised was considered a minor detail that would probably require major
focus on each subject’s current task and the concrete targets each they com-
municate with, reasons why it was understood out of the scope of this study.
Therefore, once again no strong reasoning for proposing improvements related
to this code was found. Because the choice of communication channel was up
to each individual, disrupting their comfort habits without a clear justifying
statement would have likely turned counterproductive and also harmed the
rest of the experiment.
• Awareness of alien work. According to the results of the initial interviews
(Section 6.1), only a relatively small amount of the subjects interviewed wanted
a change on the communications that they got related to other teams’ work
situation. Moreover, it was not possible to find a consensus on the interviewee’s
opinions about which alien information they are interested in nor how it should
be given to them (multi-team meetings, using some of the already existing roles
to route it, filter relaxation, regular presentations, etc.). This combination of
uncertainty and lack of interest caused this code to be discarded.
5.2 Selected codes
The following codes were selected. Along each code can be found the reason(s) why
they were selected.
• Communication with Team Coach. Clearly regarded as the code with the
largest room for improvements (Section 6.1), communicating with a Team
Coach was impossible in practice as it was a role that apparently only existed
in paper. However, it is not straightforward to know if (1) the lack of this
communication has supposed a problem or harm to the teams’ and/or their
work or (2) it did not simply because the Team Coach as a role was never
really needed. It was acknowledged that selecting this code would allow to
confirm either of those.
• Information relevance. As Section 6.1 shows, a large percentage of the inter-
viewees were annoyed by or not interested in regular, global product-related
communications that are sent on a regular basis to a wide spectrum of em-
ployees “just in case”. Preventing the subjects from having this type of com-
munications (or, at least, minimizing them as much as possible) and studying
their reactions was considered interesting as it would allow to start building
up a solid, argument-backed empirical reasoning towards reducing the amount
of irrelevant information transferred in large-scale contexts similar to the one
under study.
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5.3 RQ0. Treatment
The design of the treatment responded to elaborating proposals on how to enhance
the issues derived from the two selected codes listed above. With this in mind, this
section is structured in two subsections that break the treatment down according to
which of the aforementioned codes they address.
5.3.1 Enhancing the communication with the Team Coach
As described above, it was straightforward that the Developers lacked communi-
cation with the Team Coaches, but it is unclear if this communication was really
necessary, as they already had a Scrum Master whom they communicated with very
fluidly and that had knowledge of Scrum at least equal to that of the Team Coaches,
since these were just Line Managers who had gone through an adaptation workshop
but lacked the time to keep on learning on their own. This limited the extent to
which they could actually coach the teams in practice.
As a candidate solution it was proposed to defer the coaching responsibilities from
the Line Manager role and empower the Scrum Master one, which would become a
full-time role free to also support Backlog work through direct contributions if time
allows for it but that is not committed to do so as there may be impediments or
similar issues that he/she must address with higher priority. This would bring two
main benefits:
1. The Line Manager role would become a full-time one again, which
seemed to be a necessity as the attempt made by the company to combine it
with coaching seemed to be totally unsuccessful.
2. The communications between the coaching entities and their teams
would become extremely fluid, which would also cause the teams to im-
prove at their usage of Scrum practices.
In order to implement this the next actions were executed:
• Instruct the Scrum Masters about their temporary new role and let they know
that contributing to pulling items from the backlog should become their lowest
prioritized task during the Sprint in which the treatment is applied. This
instruction was performed through a workshop whose material can be found
in Appendix C.
• Let the Developers know that the Team Coach role was embedded into the
Scrum Master one during the duration of the Sprint in which the treatment
was applied. As an approach to simulate the experience that a coaching role
is usually characterized by and which would be unfeasible to teach within the
scope of the study, the Scrum Masters were allowed to consult and discuss with
the researcher about Scrum practices as he had more theoretical knowledge
and time to research about them.
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• Let the actual Team Coaches know about the fact that the teams experimented
with would not appeal nor report to them as Team Coaches (interactions
with them as Line Managers would not suffer any changes) during the whole
duration of the Sprint in which the treatment was applied. Even if the Team
Coaches dropped off of the study at the very beginning, they did not know
that the treatment would stop all communications coming (supposing there
were some) from the two teams experimented with. For obvious reasons, they
should know about this and were therefore notified accordingly.
5.3.2 Increasing information relevance
It was observed that all the information described as annoying, uninteresting or
lacking a practical value happened to be distributed through e-mail. Therefore,
probably the most rational approach to suppressing these unnecessary communica-
tions would be to have the uninterested addressees let the senders know about it.
However, in large-scale contexts, like the one studied, actions apparently simple may
become surprisingly complex and/or slow, and to look for all sources of value-lacking
product-related information, to explain them the study and to have them remove
the concrete set of recipients only for the specified period of time would have prob-
ably been a very good example. Instead, it was decided to simulate such request
using automated e-mail filters that would silently place global and poorly-valued
product-related information in a separate folder allowing the individuals to skip any
undesired interactions with them but keeping them stored in case they were needed
later. For confidentiality reasons the details of these filters can not be revealed, but
it was ensured that they were the same for all subjects across the experiment during
the whole duration of the exposure to the treatment.
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Results
6.1 Initial interviews
Nineteen subjects were initially considered. One of them (a Developer) was on
parental leave and accounts for mortality of the study. One additional Developer on
each team, one Operative Product Owner and both Team Coaches did not respond
to the aforementioned approach procedure and account for mortality of the study.
This sums up for a total of thirteen subjects interviewed and kept in the study,
distributed as Table 6.1 shows. As it can be seen, Team Coaches were conspicuous
by their absence. Further in the analysis it is shown the reason of this and why it
is not a critical matter of concern.
Table 6.2 shows the thematic map created as a result of performing the correspond-
ing analysis (Braun & Clarke, 2006) explained in Section 4.5.1.
Detailed information on the information collected using this map is reported below.
Communication with the Team Coach
This code includes all references, either implicit or explicit, that try to describe,
quantify or qualify the communication (or lack thereof) between the Team Coach
and other roles in a team.
Ten out of thirteen interviewees referenced this code a total of eleven times. The
average coverage of this code among the aforementioned ten interviewees (including
the interviewer’s dialog) is 6.0%, with extremes of 1.52% and 12.98%.
Figures 6.1 and 6.2 show the distributions of the references based on how they
qualify the communication with the Team Coach globally first, and then filtered by
team and by role.
As it can be observed, the current position of the Team Coach role from the point
of view of communication is considered mostly negative. Having also in mind that,
despite the fact that every Team Coach is assigned to several teams, both teams
in this experiment happened to have their Team Coaches workplace located along
theirs, it is reliable enough to assume that the interviewees who did not address this
topic were probably so used to this lack of communication that no longer worried
about it. Summarising, these results clearly show a demand for increasing the com-
munication with the Team Coach. This data shows that this code is a potentially
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Role Subjects interviewed Subject participation ratio
Operative Product Owner 1 0.5
Developer 8 0.72
Product Guardian 2 1
Team Coach 0 0
Scrum Master 2 1
Total 13 0.65
Table 6.1: Demographic distribution of the subjects interviewed.
Global theme Organisingthemes Codes
Communication in the context
of agile teams in a
large scale environment
Within-teams
communication
Communication
with Team Coach
Communication
with Scrum Master, Developers
Communication
with Product Guardian
Communication
with Operative Product Owner
Communication
channel
Between-teams
communication
Information lacking
practical value
Awareness of
alien work
Table 6.2: Thematic map of interview data.
good candidate to be improved, with the most likely cause of this (as deemed by the
informal observations performed) being the fact that the Team Coach role usually
co-exists with another one in the same person. This is the Line Manager role, a
well-established figure that has existed in the target organisation since the days be-
fore the agile transformation. During the interviews, most subjects mentioned that
the Line Manager is a role known to have too many duties and, therefore, very little
time. Because the line management duties are seemingly essential, this causes the
Team Coach role to be too close to nonexistent in practice. Fortunately, the other
roles interviewed were fully conscious of this situation and gave their points of view
and wishes for it to change (“Very low interactions with the team coach as a role
[...]”, “And (with the) coach they don’t talk [...]”, “Wants some more communica-
tion with the coach, delimit his role a little bit better. More of an active personality
[...]”), so the total lack of responses from the Team Coach as a role was not an issue
as critical as it could seem at the beginning.
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72.3%
27.7%
Positive
Negative
No references
Figure 6.1: Global characterization of the references to Communication with
Team Coach.
60%
40%
(a) Team A.
83.3%
16.7%
(b) Team B.
62.5%
37.5%
(c) Developers.
100%
(d) Operative Product Owner.
100%
(e) Product Guardians.
100%
(f) Scrum Masters.
Figure 6.2: Detailed breakdown of the characterizations of the references to
Communication with Team Coach.
Communication with the Scrum Master and Developers
This code includes all references, either implicit or explicit, that try to describe,
quantify or qualify the developers and Scrum Master’s communication (or lack
thereof) with other, less central roles.
Nine out of thirteen interviewees referenced this code a total of ten times. The
average coverage of this code among the aforementioned nine interviewees (includ-
ing the interviewer’s dialog) is 5.75%, with extremes of 1.80% and 19.73%.
Figures 6.3 and 6.4 show the distributions of the references based on how they
qualify the communication with the Scrum Master and the developers first globally,
and then filtered by team and by role (excluding the Team Coach since its response
ratio is 0 as explained above).
As it was expected, communication in the context of the Developers and the Scrum
Master is regarded mostly positive. The lack of references from both Scrum Mas-
ters and the Operative Product Owner is probably caused by the fact that they
share the same workplace with the teams in the experiment, which makes face-to-
face communication trivial and therefore easy to take for granted when describing
communication habits.
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Figure 6.3: Global characterization of the references to Communication with
Scrum Master and Developers.
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(c) Developers.
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100%
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Figure 6.4: Detailed breakdown of the characterizations of the references to
Communication with Scrum Master and Developers.
Communication with the Product Guardian
This code includes all references, either implicit or explicit, that try to describe,
quantify or qualify the communication (or lack thereof) between the Product Guardian
and other roles in the close context of a team (the rest of roles on this study).
Nine out of thirteen interviewees referenced this code a total of ten times. The
average coverage of this code among the aforementioned nine interviewees (includ-
ing the interviewer’s dialog) is 5.58%, with extremes of 1.27% and 13.83%.
Figures 6.5 and 6.6 show the distributions of the references based on how they
qualify the communication with the Product Guardian first globally, and then fil-
tered by team and by role (excluding the Team Coach since its response ratio is 0
as explained above).
It can be seen that overall the results are inconclusive, as the only filter that pro-
vides a basis for clear, straightforward judgement is the Scrum Master role, and
since only one Scrum Master referenced this code the result of the characterization
would unavoidably be 100% or 0% either way.
However, some knowledge of the context of the teams studied can contribute to
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Figure 6.5: Global characterization of the references to Communication with
Product Guardian.
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Figure 6.6: Detailed breakdown (per Team A, Team B, Developers and Scrum
Masters) of the characterizations of the references to Communication with Product
Guardian.
enlighten this situation of uncertainty quite a lot by clarifying what the gathered
data means. In concrete, the helpful parts of this knowledge are listed below:
• Team A has explained to the researcher that, for them, communication with
the Team Coach was becoming so chaotic just prior to the beginning of this
study that they decided to act on their own and establish an experimental
procedure for it which, although seems to be better liked than the previous
situation, is still far from being optimal.
• The situation of Team B with regards to the Product Guardian is different
from normal as in this this role sits in their workplace, and therefore happens
to have an unusually large amount of face-to-face communication with them
and is able to join their meetings on a frequent basis.
In summary, the team that has decided to address the problem by itself has shown
very tiny improvement, and the team that features an ideal situation shows accept-
able results that would probably be good to spread to other teams before trying to
enhance them, as it is hard to assess the feasibility of this having only one team in
such situation.
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Figure 6.7: Global characterization of the references to Communication with
Operative Product Owner.
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Figure 6.8: Detailed breakdown (per Team A, Team B, Developers, Product
Guardians and Scrum Masters) of the characterizations of the references to
Communication with Operative Product Owner.
Communication with the Operative Product Owner
This code includes all references, either implicit or explicit, that try to describe,
quantify or qualify the communication (or lack thereof) between the Product Guardian
and other roles in the close context of a team (the rest of roles on this study).
Nine out of thirteen interviewees referenced this code a total of ten times. The
average coverage of this code among the aforementioned nine interviewees (includ-
ing the interviewer’s dialog) is 5.76%, with extremes of 1.80% and 13.83%.
Figures 6.7 and 6.8 show the distributions of the references based on how they
qualify the communication with the Product Guardian first globally, and then fil-
tered by team and by role (excluding the Team Coach since its response ratio is 0
as explained above).
As opposed the data of the previous code, this time the results are much clearer
and straightforward to interpret. The perception of the communication with the
Operative Product Owner is really close to completely positive. Furthermore it
should be recalled that, as explained above, the team that reported the largest
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amount of negative references, Team A, happened to be experimenting with their
own proposal to enhance communication with the Product Guardian by using the
Operative Product Owner as a router, which means that this role featured less time
than usual for its regular tasks.
Communication channel
This code includes all explicit references that mention the different procedures for
communication used at the target environment. Communication channel priority is
not a dichotomous variable and therefore determining implicit references is impos-
sible in practice, so they are left out.
All thirteen interviewees referenced this code a total of seventeen times. The average
coverage of this code among all the interviewees (including the interviewer’s dialog)
is 7.14%, with extremes of 0.99% and 17.83%.
Figure 6.9 shows the distributions of the priorities that each communication channel
is assigned by the studied individuals.
From the global figure it is understood that the majority of the communication is
carried out face-to-face whenever possible, falling back to e-mail, then IM (Instant
Messaging services) and phone.
The per-role breakdown graphs show similar patterns and are therefore omitted
to minimize clutter.
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Figure 6.9: Distribution of channel priorities among the interviewees according
to the code Communication channel.
Information lacking practical value
This code includes all explicit references that mention one or more sources of infor-
mation lacking practical value for its receiver(s) (from each receiver’s point of view).
Again, the source referenced is not a dichotomous variable and therefore determin-
ing the source from an implicit reference is impossible in practice, so they are left out.
Eleven out of thirteen interviewees referenced this code a total of eleven times.
The average coverage of this code among all the interviewees (including the inter-
viewer’s dialog) is 7.15%, with extremes of 1.21% and 15.03%.
Figure 6.10 shows the sources considered to deliver the largest amount of infor-
mation without practical value overall.
In the concrete case no further breakdown is provided as it is considered unnec-
essary. Only one of the subjects, a Developer from Team B, does not find any of
the information received unecessary or non-valuable, and just another one of the
remainders disagrees on which is the problematic source.
Nevertheless, it is safe to conclude that product-related information is the least-
valuable overall as products in large-scale companies are huge assets handled by
considerable amounts of people who usually work in distributed setups and in very
different parts of it, to the extent that they know almost nothing, nor barely need
to, beyond their team and its closest environment.
Awareness of alien work
This code includes all explicit references tat mention desire and/or demands for
knowing the duties of other teams and their statuses.
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Figure 6.10: Global identification of sources of poorly-valued information
according to the code Information lacking practical value.
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Figure 6.11: Global description of the mentions to interest in alien work
according to the code Awareness of alien work.
Only four of the interviewees referenced this code, and they did a total of four
times (therefore one each). The average coverage of this code among all the inter-
viewees (including the interviewer’s dialog) is 11.33%, with extremes of 8.00% and
19.75%.
Figure 6.11 show a comparison between the amounts of individuals who mention
this code and those who do not. Because this code is referenced relatively seldom,
the figures below include not only the references but also the lack of them, as it could
happen that the latter overwhelm the former, therefore minimizing the relevance of
this code as a source of problems.
Because the reference ratio of this code is so low (below half of the interviewees did
not mention it), it is hard to characterize it as actually relevant. The distribution
of the results of this code is listed in a tabular manner in Table 6.3 but no explicit
graphic shape is reported.
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Team A Team B
SM 1 1
Developer 1 1
Table 6.3: Demographic distribution of the interviewees for the code Awareness
of alien work.
6.2 Baseline measurements
To continue with the study a daily survey should be filled daily by the experiment
subjects.
In accordance with what Kelley, Clark, Brown, and Sitzia (2003) state, “when re-
porting survey research, it is essential that a number of key points are covered”.
Most of these points are addressed below, except for the ones oriented to conclusion
withdrawal, as this survey was intended to obtain data for later comparison with
the treatment measurements, but not to be able to build up reasoning for any con-
clusions at all. Concrete information on how this comparison was performed can be
found in Section 4.5.2.
1. The intent of this survey was to perform measurements on the way information
is distributed at the target context.
2. This survey was necessary to obtain baseline measurements to compare the
treatment against so that its efficiency and overall success could be effectively
and impartially evaluated.
3. The potential subjects for the survey were identified by the representatives
of the research at Ericsson based on their predisposition to the study. The
subjects were initially approached by the researcher on their regular workplace
and then took the survey daily on the Internet and on their own.
4. A document-type version of the survey utilized (including extended explana-
tions) can be found in Appendix B. It was reviewed by both the company and
the university supervisors before execution.
5. The response ratio is shown in Table 6.4 (the Team Coach role is not included
as both of them dropped off the research during an earlier stage). During this
survey one of the Product Guardians dropped off as the role moved to another
person until then not included in the research. More details on this decision
can be found in Section 4.6.
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Role Subjects involved Response ratio
Operative Product Owner 1 0.26666
Developer 8 0.55
Product Guardian 1 0.2
Scrum Master 2 0.56
Total 12 0.49033
Table 6.4: Baseline measurement survey, response ratio.
6.2.1 Information gathered
Below are shown the results of the measurements gathered every day during the base
period in what concerns to the two problems addressed. It should be mentioned that
in order to process the qualitative character of the questions related to the problem
Communication with the Team Coach, they are converted into the equivalent value
in a scale of 1 to 4 (where 1 corresponds to “Strongly disagree” and 4 corresponds
to “Strongly agree”). “Neither agree or disagree” responses are discarded as they do
not constitute mid-range choices, but rather neutral ones. In addition, it is worth
noting that not all subjects were able to approach the survey daily (consequence of
the real-time environment in which this study is carried).
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Figure 6.12: Per-role breakdown of the perceived percentage of relevant
information received during the measured Sprint.
Figure 6.12 shows the data gathered for the four roles remaining in the study about
the first question in the survey, which was intended to cover the problem of the
amount of undesired information received.
The data related to the Operative Product Owner and the Product Guardian is
little and therefore, although it seems to be stable, it would be mistaken to take its
meaning as relevant on its own.
Fortunately the case with the data gathered from the Scrum Masters and Developers
is totally the opposite. The Scrum Masters seemed to experience a rather unstable
situation which, if studied from the more holistic point of view of the mean relevance
of the total information received, shows that almost a third of it (which is a rather
high amount) could be deemed as useless. As for what concerns to the Developers,
the results seem to behave more in a more stable manner, which could be due to
the fact that this role requires considerably larger amounts of information than any
other. Nevertheless, the average percentage of irrelevant information received is still
too high if we take into account that all this information is originated in controlled
environment with clearly-defined boundaries.
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Figure 6.13: Per-role breakdown of the perceived feeling of impossibility to
communicate with the Team Coach in situations in which such communication is
needed during the measured Sprint.
Figure 6.13 shows the data gathered for the four roles remaining in the study (ex-
cept the Product Guardian, as all its responses to this question corresponded to the
neutral choice) about the second question in the survey, dedicated to research on
the availability of the Team Coach.
To begin with, it is interesting to highlight how the Operative Product Owner
scores rather high, which means that it missed being able to communicate with
the Team Coach. Unfortunately, in the particular case only one Operative Product
Owner filled the survey and very few days and, therefore, the results can only be
interpreted as an indication.
As for what concerns to the Scrum Masters, they seem to feature a relatively stable
behavior that shows how they generally miss being able to communicate with the
Team Coach, but also includes ’spikes’ showing more critical communication de-
mands, probably related to concrete issues about the Scrum methodology that they
are not able to figure out how to address on their own. And for the Developers,
they apparently miss communications with the Team Coach just slightly, which is
rather straightforward as they are in close contact with the Scrum Master.
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Figure 6.14: Per-role breakdown of the perceived utility of the communications
with the Team Coach during the measured Sprint.
Finally, Figure 6.14 shows the data gathered for the four roles remaining in the
study (expect Operative Product Owner and Product Guardian due to very small
available data) about the third question in the survey, focused on studying the util-
ity of the Team Coach.
Although it is important to mention that the amount of responses for this ques-
tion is noticeably lower (due to the fact that there is a high amount of neutral
ones), their score is very important. It can be observed how almost all responses
state that communicating with the Team Coach is useful to some extent, which
means that the knowledge that this role brings into the company is indeed appre-
ciated, independently of whether it is or not properly placed in the organizational
structure.
6.3 Treatment measurements
The survey used for these measurements was similar as that for the ones before.
Therefore, its description applies also here but it is not replicated for obvious rea-
sons.
As for the form of execution, this survey was performed in a daily basis similar
to the aforementioned one, but during a period of time in which the subjects had
the treatment applied to them, this is, the next Sprint after the one in which the
baseline was measured.
The same points (Kelley et al., 2003) detailed for the baseline survey are addressed
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Role Subjects involved Response ratio
Developer 8 0.5375
Scrum Master 2 0.45
Total 10 0.52
Table 6.5: Treatment measurement survey, response ratio.
below for this one:
1. The intent of this survey was to perform measurements on the treatment.
2. This survey was necessary to obtain treatment measurements to compare the
treatment against the baseline so that the efficiency of the treatment and its
overall success could be effectively and empirically evaluated.
3. The potential subjects for the survey were identified by the representatives
of the research at Ericsson based on their predisposition to the study. The
subjects were initially approached in a workshop for each team (in addition to
one only for the Scrum Masters) in their regular workplace during which the
researcher explained what they should change during this period (in scientific
terms, the treatment). Then they took the survey daily through the Internet
on their own. The response ratio is shown in Table 6.5 (the Team Coach role is
not included as both of them dropped off the research during an earlier stage).
It shall be noted that the remaining Operative Product Owner and Product
Guardian dropped off during this stage.
6.3.1 Information gathered
Below are shown the results of the measurements gathered every day during the
treatment period in what concerns to the two problems addressed. The procedure
utilized is identical to the one described in Section 6.2.1.
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Figure 6.15: Per-role breakdown of the perceived percentage of relevant
information received during the measured Sprint.
Figure 6.15 shows the data gathered for the two roles remaining in the study about
the first question in the survey, which was intended to cover the problem of the
amount of undesired information received.
Both Scrum Masters see slight reliability and number increases on the final results,
although the differences are not large enough to withdraw any unarguably strong
conclusions.
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Figure 6.16: Per-role breakdown of the perceived feeling of impossibility to
communicate with the Team Coach in situations in which such communication is
needed during the measured Sprint.
Figure 6.16 shows data about how the Developers, the only remaining role implied
with the difficulties to communicate with the Team Coach for this Sprint (as the
Scrum Masters were doubling as Team Coaches for its duration), answered the
second question in the measurement survey, aimed at evaluating the difficulty of
communicating with the Team Coach. The results are quite good and, in fact, the
only datapoints that slightly harm them correspond to the first two days of the
Sprint, when the Scrum Master’s agenda (which, because of the treatment, is also
the Team Coach’s) is filled with routine meetings.
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Figure 6.17: Per-role breakdown of the perceived utility of the communications
with the Team Coach during the measured Sprint.
Finally, Figure 6.17 shows data about how the Developers (as once again it would
be a non-sense to include the Scrum Masters), answered the last question in the
measurement survey, aimed at evaluating the utility of the communications with
the Team Coach. From the figure it can be seen how the treatment has increased
the average utility of these communications and, furthermore, across a set of data
points that is 50% larger than that of the baseline less variability is shown, which is
an important factor to consider when evaluating the robustness of any conclusions
withdrawn.
6.4 Satisfaction measurements
The survey used for these measurements was performed at the end of the experi-
ment. It was performed only once and on the same subjects as the others.
Again in accordance with Kelley et al. (2003), the next concrete details are reported
about the survey:
1. The intent of this survey was to measure the subjects’ satisfaction with the
treatment.
2. This survey was necessary to gather data that could support the decision
of adopting the treatment as regular practise or discarding it. Because of
the criteria at Ericsson, satisfaction was the most influencing factor on this
decision and therefore this survey was of extreme importance for them.
3. The potential subjects for the survey were identified by the representatives
of the research at Ericsson based on their predisposition to the study. The
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Role Subjects involved Response ratio
Developer 8 1
Scrum Master 2 1
Total 10 1
Table 6.6: Satisfaction survey, response ratio.
subjects were initially approached on a per-team workshop during which they
took the survey. The response ratio is reported on Table 6.6.
4. Detailed information on the methods used for analysis of the data collected
with this survey can be read on Section 4.5.3.
5. The concrete procedure for data analysis can be found in Section 4.5.3.
6.4.1 Information gathered
Tables 6.7 and 6.8 show the normalized results of the satisfaction survey. As the
example form in Appendix D shows, all questions rate on a standard 5-point Likert
scale.
While the satisfaction level of the part of the treatment that relates to the relevance
of the communication handled is acceptably good, the second part of it cannot be
deemed as so satisfactory, specially as far as it concerns to the Developers, which
is a curious result having in mind that the effort that they had to deploy for this
treatment, as opposed to that put by the Scrum Masters, was void.
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Question Normalized score(Scrum Masters)
Normalized score
(Developers)
1 3 3.84
2 4 4
3 5 4
4 4 4.3
Overall 4 4.035
Table 6.7: Results about the Communication relevance section of the satisfaction
survey.
Question Normalized score(Scrum Masters)
Normalized score
(Developers)
1 4 3.5
2 4.5 3.5
3 4 2.66
4 3.5 3.34
5 4 2.83
6 4 2.33
Overall 4 2.86
Table 6.8: Results about the Communication with the Team Coach section of the
satisfaction survey.
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Discussion and conclusion
7.1 RQ1. Result of the improvements
The proposed approach to address the first problem, Communication relevance, con-
sisted of setting some automatic filters with the purpose of reducing the overhead
of information transferred through e-mail in the organization. The comparison pre-
sented in Figure 7.1 shows how the mean agreement percentage over time (obtained
as the mean of the mean agreement percentages every day) is slightly better for both
Developers and Scrum Masters. While this can definitively be considered good, the
differences are small and so was the sample size which, along the low response ratio
characteristic of online surveys, converts this result into a mere indication requiring
repetitions and confirmatory studies to acquire relevance and become reliable.
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Figure 7.1: Comparison of the percentage of relevant information received
between the baseline and the treatment methodologies.
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The corresponding satisfaction results (Table 6.7) are overall good for both roles.
This could be understood as an indication that the subjects considered the filters
good because their interest in the content that they expected to be filtered was low.
As for the second one, Communication with the Team Coach, a modification of the
organizational structure was suggested in which the Team Coach role was merged
into the Scrum Masters, deferring some load from the busy schedules of Line Man-
agers (who, in the current setup, also play the Team Coach role) while at the same
putting the role in a figure that is closer to the team. The comparisons (Figures 7.2
and 7.3) show, opposite to previously, acceptably larger differences. In addition, and
although it should still be kept in mind that the sample was small and the period
of time measured rather short, there is a pattern that strengthens the idea that this
approach was right - as Figure 6.16 shows, the experimental approach eliminated
all hurdles in (what refers to communication attempts with the Team Coach) ex-
cept for the very beginning of this Sprint, which makes sense as the Scrum Masters’
availability during this time was probably lower than usual.
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Figure 7.2: Comparison of the difficulty to communicate with the Team Coach
between the baseline and the treatment methodologies.
Finally, and although the satisfaction results for this approach (Table 6.8) are quite
good for the Scrum Masters, the same cannot be said from the Developers, which is
important to take into account as they constitute an arguably more important set of
individuals in any organization (due to size, basically). It is hard to understand this
contradiction with the results of the treatment, but it should be taken into account
that there is no “baseline satisfaction” data to compare against so it is possible that
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Figure 7.3: Comparison of the utility of the communications with the Team
Coach between the baseline and the treatment methodologies.
it is still possible that it is successful satisfaction-wise.
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7.2 RQ2. Lessons learnt
During the execution of the study a few observations were made about the partic-
ularities of experimental research in large industrial software development environ-
ments. The reliability of all of these is of course not high in different setups but,
because they are topic-independent, they should be applicable to future experimen-
tal research in this same type of contexts, even if it focuses in studying completely
different variables.
• Setups are impossible to control as much as it would be desirable
in a true experiment, which is the reason why most large-scale in-
dustrial experimentation studies are quasi-experiments. Opposite to
what happens with case studies, where it is particularly interesting to be able
to perform raw observations on the targeted environment, for experiments it
is preferred to be able to narrow the scope to an easily controllable size and
to account in a very detailed way for, if not remove completely, any other
external factors that could affect the execution. Unfortunately, in large scale
environments this does not seem to be feasibly possible: for example, in the
concrete case, and since communication is a bidirectional action, it would be
desirable to isolate the experiment subjects from interacting with information
that is not distributed as according to the treatment guidelines during the
treatment application (at least), but this is a condition understandably im-
possible to impose as it would unavoidably isolate them from subjects they
need to communicate with, just because such subjects are not taking part in
the experiment.
A quick approach to try to address this problem would be increasing the
scope of the experiment so that all subjects in the targeted environment (this
is, the concrete office where the experiment is executed at) happen to partici-
pate. This way, the factors that could influence the experiment without being
explicitly addressed are limited to influence from other places, like communi-
cations sent from other offices, in the concrete case, which seems to consti-
tute an insignificantly small percentage of the entirety of factors, at least in
communication-centric experiments. However, the viability of this is strongly
limited because it both (1) carries a huge increase in the amount of resources
needed to perform the experiment and (2) creates a high-risk-high-reward sit-
uation for the company which could turn either extremely well and extremely
bad, a situation that currently Ericsson does not need to risk.
• Time is a matter of very high concern. Independently of the experimental
subjects’ interest on contributing to the study, they have their occupations and
responsibilities, which are specially numerous in setups this big. Since they
acknowledge this and having into account that side-performed studies are not
high priority when compared to working in something the company can get
more straightforward and tangible profit, it is hard to take on their time, not
because they do not want to collaborate, but because they lack the time to do
so. Therefore availability of the subjects is limited to very short time lapses
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and activities like asking for in-advance preparation for interviews or alike are
barely feasible.
• Subjects who volunteer for experiments are surprisingly interested
not only in how the results affect them, but also in learning why
they show as they do. During this study in particular, several subjects
repeatedly expressed their interest in seeing what it would reveal, in addition
to what improvements it could bring to their regular work habits. Interestingly
enough this could be a hint indicating the subjects’ desire for developing their
self-improvement skills, to possibly become able to enhance their own practises
in innovative ways and also more decoupled from external agents.
• Undocumented social networking can be a very influent factor on
the subjects’ perception of the environment. Specially in stages in time
in which deep, complex and slow organisational changes are taking place, it is
not unusual to meet situations in which information needs to be distributed to
people who are not available, doubts about certain fields need to be solved but
it is not clear who should solve them, and the like. With this in mind, having
spent relevant amounts of time in the organisation seems to be very helpful due
to the fact that it provides knowledge on who, exactly, should be contacted
for every situation and, more importantly, how this person can actually be
reached in practice. Because this can have a strong impact on studies in this
type of environments, this should be deemed as a threat to validity important
to account for.
• Large-scale contexts have a distorting effect on meta-information,
which creates a necessity for performing confirmatory research on
the target environment before commencing with the experiment. In-
volvement of lots of diverse roles with incompatible schedules, different tasks
in an organisational structure that is hard to keep perfectly stable during long
periods of time requires special dedication to stay up to date with the details
of such structure and with to what extent it is actually implemented. Unfortu-
nately, the attention required from every individual to address this issue is far
too resource-demanding, and it does not seem to be cost-efficient to dedicate
a role to it (and there is no documentation about attempts being made).
As a consequence, it is not unfeasible to find situations in which the organisa-
tional structure and/or guidelines that should be in place are not really being
utilised due to nimble reasons like small communication misunderstandings
between the roles driving organisational changes and the roles adopting them.
• Borders between variables are fuzzy. Because, as mentioned before, these
environments feature a high level of complexity due to their size, tremendously
large amounts of interactions are continuously happening between the individ-
uals that are in the experiment and the ones that are not. Obviously it is
unfeasible to try to isolate a subset of these interactions (which would for-
mally be known as “variable”) and modify it as desired. A possible approach
to work around this issue is boundary-located simulation, this is, setting up
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simulated actions on the boundaries between the experimental subjects and
the individuals that are out of the context, so that the latter do not have
to change how they interact with the former, while these receive altered or
mocked-up information. However it should be taken into account that, in
addition to being a slight risk to reliability of the study (as experiments are
meant to focus on study the real world), it also poses a high risk for the
company because interactions between subjects are manipulated and only one
of the participant sides knows about it (the experiment subjects), while the
other one is not necessarily aware of this (in practice, it would be impossible
to inform all of the subjects out of the experiment of this situation).
7.3 Conclusion
In this study a set of initial interviews revealed two major problems with commu-
nication in the target environment. Then, alternative approaches were designed
and experimentally evaluated for both of them through a comparison between mea-
surements performed on the base situation and on the treatment. In addition, the
satisfaction of the study subjects with the alternative approaches was assessed.
The treatment addressed two concerns: the distribution of information without
practical value, through the simulation of an appropriate criteria for addressee se-
lection, and the lack of communication with coaching staff, through the reallocation
of coaching duties into the Scrum Master role. Both parts showed mostly positive
results and, although there are some caveats that are possibly worth being further
investigated in the future, the results suggest that the treatment is probably inter-
esting to, as minimum, try out.
Finally, interesting findings were observed during the execution of the study, such
as subject interest for the experiment and a possible candidate for threat to validity
attached to large-scale contexts.
7.4 Implications for Academia
The information gathered about the first problem (Communication relevance) and
the proposed way to address it are not considered to carry a strong meaning for
Academia mostly because, as it was discussed in Section 7.1, the data gathered shows
only small differences and falls short in strength to make any kind of statement con-
vincingly. Fortunately, this part of the study would be very easy to replicate and the
results of these replications would surely help to withdraw more reliable conclusions.
However, the data gathered about the second problem (Communication with the
Team Coach), the proposed way to address it and the results of the subjects’ sat-
isfaction with it pose a very interesting question: if, as the comparison of the mea-
surements performed on both the traditional and treatment setups clearly shows,
the Developers find much easier to talk with the Team Coach when this is their own
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Scrum Master and, furthermore, their discussions are more useful, what keeps them
from feeling more satisfied with it? Nevertheless, note that this does not strictly
mean that they are less satisfied with the proposed structure than with the tradi-
tional one as, as mentioned in Section 7.1, no satisfaction assessment was performed
for it and therefore there is no base data to compare against. Because of this, it is
believed that it would be very interesting to replicate this part of the study with a
larger set of subjects, assessing the satisfaction with the traditional structure and,
should the results be similar, perform some exploratory research to find the reason(s)
behind.
7.5 Implications for Practitioners
Because of the result-oriented character of this sector, it is believed that two con-
clusions are of main interest to Practitioners:
• Massive communications are useless in practice. Because they are not
topic-driven, they are irrelevant to most of their targets, too frequent, and
often just ignored, plus they contribute to create clutter that obstructs people’s
access to the information that is actually important.
• The Team Coach needs to be close to the team just as the Scrum
Master does. The results obtained in regards to this are straightforward.
And they actually makes sense, as it is understable that having the Team
Coach closer to the core of the team eases communication, availability and
trouble resolution.
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A
Initial interview guide
[THIS IS READ TO EVERY INTERVIEWEE UPON INTERVIEW START.]
The intent of this interview is to gain some insight on:
• how the information that flows around the within the team’ closest context is
currently distributed,
• what is the reasoning behind such distribution procedure and
• how you, the people who use such information, believe that the procedure for
its distribution could be improved.
Note that this interview focuses only on information on the domain of the PDU
CAT, and only on the point of view of the role currently interviewed (therefore your
current role).
The data gathered through this interview, concretely the notes that you will see
me taking, will be available only to me and associated to your current role in your
team and the current task of your team, but never to any other information, like
your name. If you do not agree this, you can opt out of the interview at any time.
Should this happen, the notes gathered would be discarded and this interview would
account towards mortality rate.
[IF THE INTERVIEWEE DECIDES TO OPT OUT, FINISH.]
I
Questions
1. Very briefly, what is Team X set to do during the current Sprint?
2. How would you, as for what concerns your role in the current Sprint, improve com-
munication to and among teams, Operative Product Owners, Scrum Masters, Pro-
duct Guardians and Team Coaches?
• For example, how would you alter this communication? Would you approach
the fact that quite often you receive information that is irrelevant to you?
Maybe even replicated? Or what?
3. As of your role in the current Sprint, when you want to distribute information, how
do you choose how to do it and, most importantly, who to send it to?
4. Between product-related, project-level, line-related (management and administrati-
on issues) and other sources of information, which would you say is/are the one(s)
disturbing you the most with information that lacks a practical value for you?
• Could you elaborate a little bit on why that one rather than the others?
5. Enumerate as many ways of distributing information to Product Guardians, Ope-
rative Product Owners, Scrum Masters, Team Coaches and other teams as you can
think of that it is reasonable to expect that you are using now or will use in the
short future to either send or receive information within these roles.
6. Is there anything else you would like to mention?
7. What is your role?
• Answer should be one of Developer, Scrum Master, Operative Product Owner,
Product Guardian and Team Coach.
2
Farewell
[THIS IS READ TO EVERY INTERVIEWEE UPON QUESTIONS FINISHED.]
Thanks for participating. Please do not talk about the contents of the interview with
your colleagues unless they are done with it as well.
The information provided will help improving how information is distributed at your
workplace.
[FINISH.]
3
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IV
B
Measurement survey
The intent of this survey is to perform empirical measurements on the way informa-
tion is being distributed within teams and their closest context. By comparing the
measurements taken on the traditional and on the experimental information distri-
bution procedures, it will be possible to elaborate a statement on the effectiveness
of the experimental improvements suggested, which could drive to evaluate their
adoption.
Note that this survey focuses on just the closest context to the teams, this meaning
the Developers, the Team Coaches, the Scrum Masters, the Product Guardians and
the Operative Product Owners. Note that this survey focuses only on the point of
view of the role currently being surveyed (therefore your current role) within this
context. If you happen to have the Developer role plus another one (like Scrum
Master, for example), please fill this survey as if you were just the least common
role of these (just Scrum Master in this example). If you happen to be assigned to
several teams, address this survey only with either Team A or Team B in mind (the
one you count among yours obviously) as much as possible.
Also please remember to respond these questions attending only to your
needs and not to what you understand and/or accept; for example, if some-
body is too busy to talk to you and you believe you need this communication, please
respond attending to this need, even if you perfectly understand that the other per-
son’s role implies being rarely available to you.
The data gathered through this survey will be available only to the researcher and
associated to your current role in your team, but never to any other private informa-
tion, like your name nor your team’s. If you do not agree this, you can choose to not
to submit the survey at all, none of the days. Should this happen, you as an indi-
vidual would be dropped off the rest of the study and account as a semi-anonymous
unit (as your role would be kept still) towards the mortality rate of the study (a
measurement of the subjects who leave the study throughout its execution).
V
Questions
1. What is your measurement survey id?
2. Please estimate the percentage of information among that which you got today that
had an actual practical value for you.
% was relevant.
3. Please indicate to what extent you agree/disagree with the following statements:
• “I missed being able to communicate with my Team Coach today”.
Strongly disagree. . . . . . . . . . . . . 2
Somewhat disagree. . . . . . . . . . . 2
Neither agree or disagree.. . . . .2
Somewhat agree. . . . . . . . . . . . . . 2
Strongly agree . . . . . . . . . . . . . . . .2
• “My communications with the Team Coach today were useful”.
Strongly disagree. . . . . . . . . . . . . 2
Somewhat disagree. . . . . . . . . . . 2
Neither agree or disagree (for ex-
ample you did not talk to your
Team Coach today). . . . . . . . . . .2
Somewhat agree. . . . . . . . . . . . . . 2
Strongly agree . . . . . . . . . . . . . . . .2
2
Farewell
Thanks for participating.
The information provided will help improving how information is distributed at your
workplace.
3
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VIII
C
Scrum Master empowering
workshop
IX
C. Scrum Master empowering workshop
X
D
Satisfaction survey
The intent of this survey is to perform an overall evaluation of the satisfaction of
the suggestions experimented experimented.
The data gathered through this survey will be available only to the researcher and
associated to your current role in your team and the current task of your team, but
never to any other information, like your name. If you do not agree with this, you
can choose to not to submit the survey. Should this happen this survey would still
be associated to your current role and the task of your team, but it would account
towards mortality rate.
This survey is based on Bargas-Avila et al.’ s Intranet satisfaction questionnaire:
Development and validation of a questionnaire to measure user satisfaction with the
Intranet (a model for Intranet satisfaction questionnaires), since the information
flows happening at the organisation are similar to those happening in an Intranet,
in the sense of being narrowed down to a concrete and controlled environment.
XI
Questions
Answer these questions from your point of view, and try to not to include experiences
with information outside of the scope of the Lindholmen office.
Communication relevance
1. With the communication filters I feel more likely to miss important information
(when compared to not using them).
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
2. The communication filters allow me to work fast and efficiently.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
3. I encounter the information separated by the communication filters to be presented
in a format that I can easily handle.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
4. Overall I am satisfied with the communication filters.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
2
Communication with the Team Coach
1. The empowered Scrum Master structure is easy to understand.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
2. The empowered Scrum Master structure is easy to execute and, complexity-wise, it
would be acceptable to adopt it.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
3. The empowered Scrum Master structure facilitates coaching-related communications
(when compared to the traditional method).
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
4. The empowered Scrum Master structure hinders coaching-related communications
(when compared to the traditional method).
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
5. The empowered Scrum Master structure allows me to work fast and efficiently.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
6. Overall I am satisfied with the empowered Scrum Master structure.
Strongly
disagree
Strongly
agree
2 2 2 2 2
1 2 3 4 5
Farewell
Thanks for participating.
The information provided will contribute to optimize the way information is distribu-
ted at your workplace. I hope to work again with you soon! :)
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